The American Indian population has among the highest rates of obesity in the United States. Thus, it is critical to understand factors related to this epidemic (e.g., physical activity, nutrition) among this ethnic minority population. The current study examined factors related to engaging in at least 4 days of physical activity (PA) per week and factors related to consuming at least 5 fruits and vegetables (FV) per day among a sample of American Indians in the Midwest. We used multiple methods to recruit participants for this study, including recruitment at pow wows, focus groups, health fairs, new student orientation for American Indian students, and other venues. A total of 998 American Indians (76% participation rate) completed a survey assessing sociodemographics, physical activity level, fruit and vegetable intake, and perceptions regarding the recommendations for physical activity and fruit and vegetable intake. Factors associated with exercising C4 days in the past week (44.77% of the sample) include being younger (P = .002), being male (P \ .001), having at least some college education (P = .048), eating C5 FV per day, and higher perceived number of days of PA recommended (P \ .001). Factors associated with eating C5 servings of FV per day (37.01% of the sample) included exercising C4 days in the past week (P \ .001) and higher perceived number of servings of FV recommended (P \ .001). These findings highlight the importance of education in enhancing engagement in positive weight control behaviors and the importance of addressing both physical activity and nutrition among the American Indian population.
Introduction
Available data indicate that the prevalence of overweight and obesity in American Indian children and adults is higher than the respective US rates for all races combined [1] [2] [3] , and trends over long periods of time indicate increasing rates of overweight and obesity for this community [1, 4] . Although studies have found regional [2, 5] and age-related [6, 7] variation in prevalence rates, a recent study documented the median prevalence of obesity to be 39.2 and 37.5% among American Indian men and women, respectively [8] .
Known obesity-related health risks for American Indian adults include increased likelihood of type 2 diabetes, hypertension, cardiovascular disease, and problems with lipid levels [9] . Although there is little information about the economic costs of obesity that is specific to American Indians, obesity and overweight among all Americans are associated with both direct (e.g., preventive, diagnostic and treatment services) and indirect costs (e.g., value of lost wages). Most of these costs are due to type 2 diabetes, coronary heart disease, and hypertension [10] . Additionally, there are psychosocial consequences of being overweight or obese among this population. Research has documented that American Indians are concerned about their weight, are dissatisfied with being overweight, suffer from social stigmatization related to being overweight, and engage in practices to lose weight, particularly among the overweight [11] [12] [13] [14] . Thus, addressing obesity and overweight among the American Indian population is critical to minimize the related detrimental effects.
Two lifestyle factors contributing to being overweight or obese include nutrition and physical activity. Research findings pertaining to the American Indian population indicate that adults and children understand that obesity, diabetes, heart disease, and hypertension are related to dietary behavior and physical activity [15] [16] [17] . Despite this knowledge, many factors impede the population's ability to maintain a lifestyle with the proper dietary intake or the requisite physical activity. In terms of nutrition, one study found that only 21% of American Indian adults consume the number of servings of fruits and only 34% of them consume the number of servings of vegetables recommended by the USDA [18] . Unfortunately, the high rates of poverty and unemployment limit access to healthy foods and promote utilization of commodity foods [19] . While tribal administrators of the commodity programs have strived for improvements in the content, quality, and variety of foods offered, there is still significant room for improvement [20] . Thus, there are critical factors present within the American Indian environment that may hinder their ability to access and consume fruits and vegetables, as well as other important foods.
In terms of physical activity, the course of events in the history of the American Indian population has caused them to shift from a traditional subsistence lifestyle to a more sedentary one that involves much less physical activity [21, 22] . Several studies [21, 23] have found low physical activity levels among American Indians living on reservations [6] . These studies suggest that environmental interventions are needed to increase opportunities for physical activity, to address barriers to physical activity on reservations, and to increase social support for making lifestyle changes that include the proper nutrition and physical activity [13, 15] .
Despite the widespread obesity among American Indians, there is a paucity of data on their physical activity and dietary behaviors [24] or the factors influencing their activity levels and nutrition. Thus, the current study examined (1) levels of physical activity (PA) and fruit and vegetable (FV) intake among American Indians; and (2) factors related to engaging in at least 4 days of PA per week and to consuming at least 5 FV per day.
Methods

Study Participants
Because there is no comprehensive list of American Indian residents of Kansas or the region, we used multiple methods to recruit participants for this study. We used the following methods to recruit all participants for this study: Pow wows, focus groups, health fairs, new student orientation for American Indian students, and other various American Indian events in the region. We recruited 207 participants from pow wows in the Kansas region, 211 from focus groups, 124 from health fairs and physicals, 275 from career fairs and conferences, and the remaining 181 from various other events and referrals from other participants. We recruited a total of 998 American Indians in the region from May 2008 to December 2009. The participation rate for this study was approximately 76% across all methods of recruitment. Participants were reimbursed with a $10 gift card for their time and participation in the study. Each participant completed a selfadministered survey which took approximately 20 min to complete.
Men and women who self-identified as American Indian (only or in part) and were at least 18 years of age were eligible to participate in the study. The survey included questions about general health, participant demographics, traditional tobacco use, commercial tobacco use, knowledge and attitudes related to cancer, use of the internet, source of health information and health care, other health related behaviors. This study was approved by the Human Subjects Committee of the University of Kansas Medical Center.
Measures
Sociodemographics
We assessed age, gender, education level, where they grew up (urban areas, rural areas, or reservations), marital status, whether there were children present in the home, and whether they had insurance.
Physical Activity
To assess level of physical activity (PA), participants were asked, ''During the past month, did you participate in any physical activities or exercises such as running, aerobics, golf, gardening, or walking for exercise?'' and ''In a normal week, how many days do you do any physical activity or exercise that makes you breathe somewhat harder than normal?'' To assess perceptions of appropriate physical activity, participants were asked, ''How many days a week of moderate intensity activity should a person get to stay healthy?''
Fruit and Vegetable Intake
To assess fruit and vegetable intake (FV intake), participants were asked, ''How many servings of fruits do you usually eat or drink each day?'' and ''How many servings of vegetables do you usually eat or drink each day?'' Responses to these two questions were aggregated to get an assessment of total average FV intake daily. To assess perceptions of appropriate fruit and vegetable intake, participants were asked, ''How many servings of fruits and vegetables should a person eat each day for good health?'' Data Analysis Based on the recommendations for appropriate PA [25] and FV intake [26] and the distributions of the data, we dichotomized the PA variable as \4 days of PA per week versus C4 days of PA per week, and we dichotomized the FV variable as \5 servings of FV per week versus C5 servings of FV per week.
Participant characteristics were summarized using means and standard deviations and N and percentages. We then conducted bivariate analyses examining differences between participants engaging in \4 days of PA per week versus those engaging in C4 days of PA per week and differences between participants consuming \5 FV daily versus those consuming C5 FV daily. Finally, we conducted two binary logistic regression models examining factors related to C4 days of PA per week and factors related to C5 servings of FV daily. We forced gender, age, and education level into the models and then used forwards stepwise entry for factors that were significant at P \ 0.10 in the bivariate analyses, allowing only those variables that significantly contribute to the models at P \ 0.05 to remain in the models. All analyses were conducted using SAS version 9.1. Table 1 displays the characteristics of the study sample, as well as bivariate analyses of (1) those participants exercising C4 days in the past week (44.77% of the sample) versus those who did not and (2) those participants eating C5 servings of FV per day (37.01% of the sample) versus those who did not. Factors associated with C4 days of PA in the past week included being younger (P \ 0.001), being male (P \ 0.001), being single (P = 0.018), not having children (P = 0.002), perceived number of days of recommended PA (P \ 0.001), and having consumed C5 FV per day (P \ 0.001). Factors associated with C5 FV consumed on average per day included exercising C4 days per week (P \ 0.001) and perceived number of recommended servings of FV per day (P \ 0.001). Table 2 displays the binary logistic regression models for (1) those participants exercising C4 days in the past week versus those who did not and (2) those participants eating C5 servings of FV per day versus those who did not. Factors associated with exercising C4 days in the past week include being younger (P = 0.002), being male (P \ 0.001), having at least some college education (P = 0.048), eating C5 FV per day, and higher perceived number of days of PA recommended (P \ 0.001). Factors associated with eating C5 servings of FV per day included exercising C4 days in the past week (P \ 0.001) and higher perceived number of servings of FV recommended (P \ 0.001).
Results
Discussion
This study is important as it adds to the limited literature available documenting rates of and correlates of achieving the recommended level of PA and FV intake among American Indians. Unfortunately, we found that only 45% of the sample met the recommended level of physical activity in the last week and only 37% consumed the recommended level of FV per day. Previous research [27] documented that roughly 53% of American Indians were regularly active, which is slightly higher than in our sample. In this study [27] , American Indians reported being regularly active more frequently than Whites (51%), Blacks (40%), and Hispanics (42%). In addition, this research found that 24% of men and 33% of women within the American Indian population consuming at least 5 FV per day [27] , which is slightly lower than in our study. In part that might be due to the representation of college students in our sample, who may have had FV more readily available on their campus. Prior research suggests that, overall, American Indians are less likely to consume the requisite number of FV in comparison to Whites, Blacks, and Hispanics [27] .
One particularly useful finding from the current study is that perceiving the recommended number of days of PA per week and the recommended number of servings of FV per day as being greater were related to exercising at least 4 days per week and consuming at least five FV per day. This highlights the importance of education and knowledge in engaging in positive health promoting behaviors. There has been some research [4, 28, 29] that indicate that American Indians view overweight/obesity as normal and healthy, given their history of malnourishment and lack of available foods [18] . Perhaps some of the sociodemographic correlates of engaging in physical activity (i.e., younger age, greater education) might also reflect more education regarding being knowledgeable about weight-and healthrelated issues. Likewise, those who exercise more also consume more fruits and vegetables. Thus, education, knowledge, and perceptions are critical factors in improving weight-related health behaviors.
Unfortunately, intervention research in the area of obesity prevention specifically targeting the American Indian population is in its infancy. One critical intervention study, the Diabetes Prevention Program (DPP), included American Indians but was not limited to them. This study found that the Lifestyle Balance intervention was significantly more effective in reducing the incidence of diabetes and resulted in greater weight loss and increase in leisure physical activity than the placebo or the drug metformin [30, 31] . Additionally, several of the school and/or community-based approaches targeting American Indians have not found significant changes in youth overweight/obesity [32] [33] [34] . However, findings from these studies did indicate changes in mediating variables involving knowledge, attitudes or behaviors such as increase in healthy food choices at school, additional classroom diabetes-prevention activities, positive changes in the school nutrition policy, addition of community walking paths, changes in high calorie beverage consumption, increased physical activity while at school, or reduced TV watching. Perhaps follow-up periods were not delayed enough to detect changes in weight that reflected these knowledge and behavioral changes. Several emerging trends were apparent in reviewing intervention studies currently being implemented by federal agencies, although many of these projects have not yet completed a formal evaluation. First, in addition to behavioral approaches, several studies have focused on environmental interventions (i.e., walking trails, diet sodas in vending machines, etc.). Also, many current studies are multi-level and multi-component interventions that involve several levels of the social-ecological model (i.e., community, school, individual, family) as well as more than one key strategy (i.e., physical activity, nutrition education, tailored materials, etc.). Given the limited successful interventions in the area of weight management and obesity prevention targeting American Indians, research should examine additional potential intervention targets and examine other intervention strategies.
Limitations
Some limitations to this research exist. First, our recruitment methods (from pow wows, focus groups, health fairs, student orientations for American Indian students, etc.) suggests that we our sample is not representative to American Indians in the Midwest or in the US more generally. Also, the cross-sectional nature of the study does not allow for us to ascertain causal relationships. Finally, we relied on self-reported data, which is likely to be influenced by bias or social desirability. Despite these limitations, this study including a sample size of almost 1,000 participants is important and makes a significant contribution to the field given the paucity of data available in this population.
Conclusions
This study highlights important and novel findings regarding achieving the recommended level of PA and FV intake among American Indians. Given that perceived number of days of PA per week and number of servings of FV per day recommended were related to healthier weightrelated behavior, education and knowledge are critical to promote positive weight-related behaviors.
